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$[M] \frac{d^{2}x}{dt^{2}}+[C]\frac{dx}{dt}+[K]x$ $=0$ . (1)
$t_{\text{ }}x_{\text{ }}[M]_{\text{ }}$ [C] $[K]$
(1) $x$ $[M]_{\text{ }}[C]_{\backslash }$ [K]
1. $[M]$





5. $[M]_{\backslash }[C]_{\text{ }}$ [K] 1




$f(\lambda_{1}, \lambda 2, . .., \lambda_{m}, t,x,x(1), x(2), .. ., x(n))=0$ , (2)
$x(t_{0})=x_{0},x$(1) $(to)=x_{0}^{(1)},$ $\ldots,x$”” $1$ ) $(t_{0})=x_{0}^{(n-1)}$ . (3)
$\lambda_{:}(1\leq i\leq m)$ $x^{(j)}$ $d^{j}x/dt^{j}$ (4)
$x_{\epsilon}(t)= \sum_{k=0}^{\epsilon}\frac{x^{(k)}(t_{0})}{k!}(t-t_{0})^{k}$ . (4)
(2) $k$ (5) $(2)_{\backslash }$ (3) (5)
$s$














$\lambda_{\dot{*}}\in$ [$\lambda_{i}^{-},$ $\lambda$t]. $t\in[t^{-}, t^{+}]_{\text{ }}x\in[x^{-},x+]$ . $r$ $(x^{+}-x^{-})/d$ ( $d$ \mbox{\boldmath $\zeta$}




$x|_{t=0}=1,$ $\frac{dx}{dt}|_{\mathrm{t}=0}=0$ . (7)
$m$ 5 $c$ $k$
[2] $x$ $\pm 5\%$
$m$ $(1 \mathrm{k}\mathrm{g}])$ T
. $1/2\leq c\leq 2[\mathrm{N}/(\mathrm{m}/\mathrm{s})]$. $1/2\leq k\leq 2[\mathrm{N}/\mathrm{m}]$. $0\leq t\leq 10[\mathrm{s}]$. $-2\leq x\leq 2[\mathrm{m}]$
$c$ $k$ T
1. $4_{\text{ }}8$ ‘ $16_{\text{ }}32_{\backslash }6$4.128 $x_{\theta}(c,k, t)$
2. $(c, k)$
3. 5 $(c, k)$
$(c, k)$
3 5 16
5 $(c, k)$ (8)
















$\theta$ .. $\backslash$ $\cdot$
3: $(c=2, k=1/2)$
. $\ldots$





4: $(c=1, k =1)$
(8) Quantffier Elimination $t$ $c$ $k$
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. ,. . . $\backslash$ ’ . . $.\backslash$ $\cdot$ . . . $\backslash \backslash$ $\cdot$
5: $(c=1/2, k =2)$
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$k$
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6: $(c=1/2, k =2)$ ( 128)
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